Introduction
Melasma is a hypermelanosis on sunexposed areas in the face, 1 with irregularly shaped, well defined, light to dark brown pigmentation. 2 The pathogenesis is poorly understood, but genetic and hormonal factors in combination with UV radiation play important role. 1 The objectives of melasma therapy are protection from sunlight and depigmentation agent. Pigment reduction can be achieved by using chemicals that interfere with various steps of the melanogenesis pathways by retarding proliferations of melanocytes, inhibiting melanosome formation and melanin synthesis, and enhancing degradation of melanosome. 3 Azelaic acid (AA) is anti-proliferative and selectively cytotoxic to hyperactive melanocytes, inhibiting tyrosinase and mitochondrial oxidoreductase enzymes with minimal effects on normal pigmented skin. 3 It also has an anti-inflammatory, antibacterial and anti-keratinizing effects. 4 4-nbutylresorcinol is a derivative of resorcinol that inhibits tyrosinase and tyrosinase related protein (TRP-1). 5 Studies have shown good efficacy and safety with 4-n-butylresorcinol in patients with melasma. 6, 7 Tretinoin is widely used for the treatment of melasma as an over-the-counter lightening agent. 5 The mechanism of action is stimulating turnover of keratinocyte, decreasing melanosome transfer and allowing greater penetration of other ingredients. 8 Some studies reported about the efficacy of AA, 4-n-butylresorcinol and tretinoin, either as a single or combination with other treatment modalities, but until now there is no clinical trial demonstrating the combination of these three agents. Enhancing penetration of topical products can be accomplished by using some methods, such as iontophoresis, electrophoresis, ultrasound, microneedling and nano technology. 9 Microneedling devices that applied to the skin will create a controlled depth of microchannels, which close within minutes, during which time topical substances can be delivered and captured. 10 Liposome encapsulation can enhance penetration and improve stabilization of the product. 11 This case series aimed to investigate the efficacy of topical azelaic acid, 4-n butyl resorcinol and retinol in liposomal preparation as a therapy for melasma.
Case Report
We reported three cases of women, aged 40-45 years old, with melasma in their face. Most of them had complained about melasma since more than 3 years ago. Physical examination revealed marked hyperpigmented patches in their malar regions. We further examined their skin with simple skin stretching and wood lamp, thus we diagnosed them with mixed type malar pattern melasma.
We applied 0.5-1 ml serum containing azelaic acid, 4-n butyl resorcinol and retinol combined with application of 0.5-1 mm depth microneedling instrument. The treatment proceeded with back and forth movements, approximately 10 times in 4 directions, drawing four bands that overlapped, resulting in a diffuse erythema and discrete punctuated bleeding. All of these patients received none of topical therapy but SPF 30 sunblock in the morning.
Photographic documentation was performed by the same investigator with the same digital camera immediately before the procedure and after therapy. We had 2 different examiners to measure patients' MASI and MSS scores at the beginning and the end of the therapy. The quality of life (QoL) in these three patients was also assessed using Melas-QoL questionnaire. Improvement was achieved in all patients, both in the MASI, MSS as well as MelasQoL scores (Table 1 ) and physical appearance (Figures 1 and 2 ).
Discussion
There are three typical patterns of melasma distribution, that are centro facial, malar and mandibular patterns. Centro facial pattern is the most common type, and it is involved the cheeks, forehead, upper lip, nose, and chin. The malar pattern affects nose and cheeks. The other type, mandibular pattern, are less common. 2 All of the patients in this case series had malar pattern of melasma.
Pathogenesis of melasma is still poorly understood, but some risk factors could be involved including various vascular growth factors, genetic, and the role of H19, inducible nitric oxide synthase (iNOS), and Wnt pathway modulator genes. 5 Specific precipitators of melasma include birth-control pills, estrogen replacement therapy, mild ovarian or thyroid dysfunction, ovarian tumors, cosmetics, nutrition, phototoxic and photo allergic medications, phototoxic drugs, and medication for epilepsy. 1 All of these three patients had history of taking birth-control pills containing ethynilestradiol or levonorgestrel. None of them has ever seen dermatologist to treat their melasma or taken any medication of any kind of diseases.
The treatment of melasma includes topical formulations, chemical peels, lasers, and light sources. No single therapy has proven to be of benefit to all patients as the sole therapy, so combinations therapy can be used to optimize management in difficult cases. 8 This case series used microneedling to enhance penetration of selected topical solution. The depth of microneedling varied from 0.5-1.0 mm. Open pilot trial conducted by Lima, et al. involving six women with facial refractory melasma submitted to two sessions of microneedling each 30 days followed by daily triple combination and broad-spectrum sunscreen. [10] [11] [12] In their trial, there was a significant reduction of MASI score, MELASQoL and increase in L* colorimetric value. Histologically, all cases also evidenced thickening in epithelium, decreasing in melanin pigmentation and densification of upper dermis collagen. 12 Microneedling will restore upper dermal and basal membrane damage in melasma by disrupting the contact of melanocytes with dermal and releasing melanogenic stimuli as endothelin, stem cell and hepatocyte growth factor. 12 Azelaic acid is a saturated dicarboxylic acid to be used in the treatment of post inflammatory pigment alteration (PIPA). Although it is not fully understood, AA appears to be attributed to its ability to inhibit the energy production and/or DNA synthesis of hyperactive melanocytes, and partially to its anti tyrosinase activity. 2 Balina at al study showed that AA was as effective as HQ 4%, but without its side effects such as exogenous ochronosis. 4 Faghihi et al. in their study showed that triple-combination solution of Azelaic Acid (20%), Resorcinol (10%) and Phytic Acid (6%) was found to be an effective and safe peeling agent in the treatment of melasma and it was as effective as 50% glycolic acid peel. 4 Kolbe et al. in their study proved the high inhibitory capacity of 4-n-butylresorciCase Report nol on human tyrosinase activity, comparing with the potency of hydroquinone, arbutin and kojic acid. 7 Huh et al. in their randomized controlled split-face trial in 23 melasma patients evaluated the efficacy and safety of liposome-encapsulated 4-n-butylresorcinol 0.1% cream. They found a statistical significant reduction (P<0.043) in the melanin index on the treatment side. 6 Faghihi et al. performed a randomized, double-blinded clinical trial to compare the efficacy of 1% tretinoin peel versus 70% GA peel in 63 female patients with bilateral melasma. It was found that the efficacy of 1% tretinoin peel was similar to 70% GA. Postprocedure discomfort as expressed by the patients was significantly lower with 1% tretinoin. 13 We used liposomal serum containing combination of azelaic acid, 4-n-butylresorcinol and retinol. The activity of liposomal formulations in skin care cosmetics is attributed to its occlusive action and it may also have other benefits in cosmeceutical products, such as improving drug stability, in modulating drug release, as targeting agents, enhanced bioavailability, reduction of systemic absorption, and reduction of side effects. 11 The Melasma Area and Severity Index was developed by Kimbrough-Green, et al. to provide a more accurate quantification of the severity of melasma and changes during therapy. 14 However, Pandya, et al. proposed modified MASI and recommended removal of homogeneity from the MASI score because it is easy to learn and perform. 14 Another measurement that can be used for melasma is MSS. 14 In 2003 Balkrishnan, et al. developed and validated the Melas-QoL to asses quality of life in melasma patients. 15 In our case series we used modified MASI, MSS and Melas-QoL to measure improvement in our patients. MASI, MSS and Melas-QoL improved in all of our patients with the scores of 33.3%-85%, moderate-mild, and 38.8-83.3% respectively.
Conclusions
The combination of modalities therapy is needed to optimize the management of melasma. As it is revealed in the result of our case series, liposomal formula of azelaic acid, 4-n-butylresorcinol and retinol had been proven to lower modified MASI, MSS and Melas-QoL scoring in melasma patient. Application of this formula can be enhanced by microneedling. Further studies with larger population can be done in order to get a better statistical significance. 
